Major depressive disorder (MDD) is a common, very disabling, and costly psychiatric disorder. The 12-month and lifetime prevalence rates of MDD are 6.6% and 16.2%, respectively.
INTRODUCTION
antidepressant therapy for depression show lower recurrence rates in antidepressant groups than those in placebo groups. 7 Most depression treatment guidelines recommended maintenance treatment and continuation of antidepressant treatment after symptom remission. For example, the American Psychiatric Association Practice Guidelines for Treatment of Patients with Major Depressive Disorder recommend that patients whose mood has improved with antidepressant use during an acute phase should maintain treatment for 4-9 months. 8 The Canadian Network for Mood and Anxiety Treatment Clinical guidelines for managing MDD also recommend that patients should maintain antidepressant use for at least 6-9 months after full symptom remission and that patients with some risk factors, such as recurrent episodes (≥3), psychotic episodes, chronic episodes, significant comorbidities, or difficult-to-treat episodes, should be maintained on antidepressant medication for at least 2 years and some may require even lifetime use. 9 Despite the importance of maintenance treatment for depression, many patients discontinue antidepressant medication earlier in the course of treatment. About 31% of patients have at least one 3-day drug holiday during 9 weeks. 10 About 28% of patients stop taking their antidepressant within 1 month, and 44% within 3 months. 11 Such a high early discontinuation rate is a major obstacle for effective treatment of MDD. 12, 13 Moreover, the degree of non-compliance and time to all-cause medication discontinuation has been recognized as an important global index of medication effectiveness because reflects the judgment of patients and clinicians on the effectiveness, safety, and tolerability of medication.
14 Therefore, time to medication discontinuation has been used as a primary outcome measure in some psychiatric studies. 15, 16 Several retrospective studies in Korea have investigated discontinuation of antidepressant medication and continuity of outpatient treatment after discharge of patients with depression. 17, 18 Two studies reported that treatment discontinuation rates were 43.5% at 6 weeks and 72.4% at 6 months. The type of antidepressant medication did not affect the risk of early treatment discontinuation. However, some limitations were mentioned, such as omission of commonly used antidepressants in Korea (e.g., escitalopram), a relatively small number of subjects, a short data collection period, and data collected from only one hospital.
Although new antidepressant medications are rapidly accepted by prescribing psychiatrists based of evidence from randomized trials, conventional randomized trials may no reveal the actual clinical influence of a medication, 19 as no absolute inclusion/exclusion criteria or systematized randomization of patients occur in actual practice. 20 In a way, observational data may be more representative of actual clinical practice 19 and antidepressant discontinuation rates could differ between conventional randomized and observational studies. The aim of the present study was to investigate differences in discontinuation time among antidepressant medications and the total antidepressant discontinuation rate in patients with depression over 6 months in a naturalistic treatment setting.
METHODS
We reviewed the medical records of 900 patients (150/hospital) who visited six hospitals (Pusan National University Hospital, Dong-A University Medical Center, Bongseng Memorial Hospital, Inje University Paik Hospital, Maryknoll Hospital, and Kosin University Gospel Hospital). A new episode included first onset, relapse, or a recurrence. It is difficult in clinical practice to discriminate between relapse and recurrence. 6 Thus, we included both groups into a relapse (or re-treatment) group for convenience.
We surveyed information on age, sex, education, marital status, occupation, location of residence, age at onset, number of episodes, disease recurrence, and clinical severity at baseline. The antidepressants prescribed were surveyed at baseline and every 4 weeks during the 24 weeks. We defined discontinuation as no visits beyond 8 weeks since the last visit, switching to another antidepressant, or adding another antidepressant. The reasons for discontinuation were classified into six subgroups of no visits, no efficacy, side effects, patient or caregiver demand, unknown, and other.
According to these records, we determined discontinuation rates and mean times to discontinuation in the six antidepressants groups.
The chi-square test was used to examine early discontinuation rates of the antidepressants. Kaplan-Meyer survival curves and the log-rank test were used to determine mean times to discontinuation. A p-value<0.05 was considered significant. The calculations were carried out using SAS ver. 9.1 for Windows software (SAS Institute, Cary, NC, USA). Table 1 summarizes the demographic data and clinical characteristics of the 877 patients. We excluded antidepressants taken by <50 subjects for convenience. Finally, 739 patients and six antidepressants (fluoxetine, paroxetine, sertraline, escitalopram, mirtazapine, and venlafaxine) were analyzed. Another Korean study that analyzed the naturalistic prescribing pattern of antidepressants showed that these six antidepressants are used more frequently than others. 21 The majority of our patients were female (73.5%), married (65.2%), urban living (80.0%), and unemployed (72.3%). The mean baseline Clinical Global Impressions Scale (CGI-S) score was 4.24 (±0.92), and 71.6% of patients were suffering their first depressive episode. Mean onset age was 48.5 years, and the mean number of episodes was 1.75.
RESULTS
A comparison of discontinuation times is shown in Table  2 . Mean and median overall discontinuation times were 13.8 and 12 weeks, respectively. The order of longer mean time to discontinuation was sertraline, escitalopram, venlafaxine, paroxetine, mirtazapine, and fluoxetine. Table 3 shows the pairwise comparison results for discontinuation time and the hazard ratios. Sertraline and escitalopram had longer discontinuation times than that of fluoxetine, and patients who used sertraline discontinued use significantly later than those taking mirtazapine. Table 4 shows the antidepressant discontinuation rates after 24 weeks. No differences in discontinuation rates were observed among the antidepressants. About 73% of patients discontinued antidepressant treatment after 24 weeks. Table 5 shows the reasons for discontinuation, and significant differences were detected between antidepressants in 
DISCUSSION
We studied the mean time to discontinuation and the discontinuation rates of six commonly used antidepressants in patients with MDD, and the reasons for discontinuation in actual clinical practice. Some differences in time to discontinuation were detected among the antidepressants. Sertraline and escitalopram had longer more mean times to discontinuation than that of fluoxetine, and sertraline was taken significantly longer than mirtazapine. About three-fourths of patients discontinued antidepressant treatment after 6 months. "No visits"' was the most common reason for discontinuing in all antidepressant groups.
Early medication discontinuation is very common in psychiatric trials. Treatment discontinuation should be evaluated carefully, because it can practically influence the credibility and clinical interpretation of clinical trial findings. 22 Fewer actual effects of antidepressants are often observed in a naturalistic study than those observed in randomized controlled trials, which may be associated with decreased medication compliance. 23 Treatment compliance is linked with treatment consequences because premature discontinuation of antidepressants increases the risk for suicide, and non-compliance by patients with a depressive disorder increases the chronic nature of the disease, leading to poor social outcomes. 24 In the present study, the median overall treatment duration (12 weeks) was shorter than that recommended in the guidelines (>4 months after symptom remission). Moreover, three-quarters of the patients discontinued antidepressant 25 and 44.3% of Japanese patients with depression continued antidepressant treatment for 6 months. Among patients who discontinued their initial antidepressant, 63.1% did so without consulting their physician. 26 A systematic review on preventing relapse by administering antidepressants reported that continuing antidepressant treatment with reduce the odds of relapse by 70% compared with discontinuing treatment. 27 These results suggest that more effort is needed to improve the doctor-patient relationship and that public education about depression is needed for patients to achieve their treatment goals.
We found that patients who were taking sertraline or escitalopram tended to continue the medications longer, although the differences in discontinuation rates between antidepressants were not significant at 24 weeks. This result is similar to a recent multi-treatment meta-analysis for 12 new-generation antidepressants. Cipriani et al. reported that escitalopram and sertraline showed the best acceptability profile, leading to significantly fewer patients discontinuing their use than that of duloxetine, fluvoxamine, paroxetine, reboxetine, and venlafaxine. 28 Similarly, Mullins et al. reported that patients with depression, post-traumatic stress disorder, or a social anxiety disorder who were treated with paroxetine had lower persistence than those treated with sertraline and citalopram. 29 Poluzzi et al. also reported that patients taking escitalopram and sertraline (including duloxetine) showed better adherence than those taking with paroxetine. 30 Esposito et al. also reported that patients taking escitalopram were more likely to continue and less likely to switch or augment their medication after 2 and 6 months of treatment compared with those taking fluoxetine, paroxetine, and citalopram group. 31 Sawada et al. showed that sertraline use is associated with a higher persistence rate after 6 months of treatment compared to that of paroxetine and fluvoxamine. 26 However, Gartlehner et al. reported that patients taking a selective serotonin reuptake inhibitor (SSRI) tended to have a similar or lower rate of discontinuation due to adverse effects than that of patients taking other antidepressants (mirtazapine, venlafaxine, and bupropion) but the difference was not significant. 32 In addition, Lee et al. showed that the maintenance rates of patients taking mirtazapine, citalopram, fluoxetine, paroxetine, sertraline, or venlafaxine were not significantly different after 6 weeks of treatment. 18 Generally, insufficient efficacy and frequent side effects are associated with a lower persistence rate in patients taking antidepressants. 26 Therefore, the well-known efficacy and good tolerability of escitalopram 33 and the better side-effect profile of sertraline may have contributed to the results of the present study. 26 Some studies have reported that efficacy of escitalopram is superior to that of placebo and equal or superior to other SSRIs and serotonin-norepinephrine reuptake inhibitors. In addition, escitalopram shows favorable tolerability, and adverse effects are generally not severe or uncontrolled. 33 Sertraline has a better side-effect profile. 34 Our results should be interpreted cautiously and additional analysis may be needed because many variable factors in- Over all N=739 (%) 540 (73.1) χ 2 =8.041, p=0.154 by chi-square test fluence maintenance and discontinuation of antidepressants prescribed for the first time. Moreover, switching or adding medications and patient dropout occur for many reasons. Some factors related with antidepressant discontinuation rate have been proposed previously. The novelty of an antidepressant and the use experience of the physician may influence titration and target dose. Cost of the medication and demographic factors, such as patient age and sex, severity of depression, number of episodes, and experience with previous antidepressant therapy, may also be important factors, although their influence is inconsistent. 18, 26, 29, 35 Moreover, although we investigated the reasons for discontinuing antidepressant medication and we found significant differences between some of the reasons, "no visits" was clearly the most frequent reason given. Therefore, reasons for discontinuation may not be clinically significant. Additional research about patients who do not return for visits, useful methods to encourage treatment continuation and consideration of clinically influential factors is needed.
The limitations of our study should be mentioned. First, this study was based on a medical record review; thus, recall bias may have occurred and data may have been omitted. Second, we did not analyze factors other than the kind of antidepressant that could influence time to discontinuation. Third, we used the CGI-S to determine depression severity. Therefore, we could not assess severity of changes in depressive symptoms during treatment. Fourth, we did not randomize the antidepressants when they were first prescribed, which may have influenced the discontinuation rates among antidepressants. Nevertheless, we included most of the presently available antidepressants used commonly in clinical practice and compared mean discontinuation times and rates in an actual clinical situation.
In conclusion, sertraline and escitalopram tended to have longer mean times to discontinuation, although no difference in discontinuation rate was detected between antidepressants after 24 weeks. Because three-quarter of the patients discontinued antidepressant maintenance therapy, efforts to enhance treatment continuity are needed.
